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1 对 65 株微藻（42 株硅藻，9 株金藻，10 株绿藻，其他门 4 株）进行了β
-胡萝卜素含量的测定结果表明，微藻中β-胡萝卜素的含量变化范围大，具有种
属特异性，即使是同一个种，由于不同株系，其β-胡萝卜素的含量也不同。 
2 对 72 株微藻（49 株硅藻，4 株甲藻，9 株金藻，10 株绿藻）进行了脂肪
酸组成的测定结果表明，微藻脂肪酸组成成分及含量因种类和株系不同而不同，
微藻的脂肪酸组成对其分类也可提供有力的依据。 
3 巴氏杜氏藻 Dunaliella bardawil 和盐生杜氏藻 Dunaliella salina 细胞生长的
适盐度是 2.0 mol·L-1NaCl，高于 2.0 mol·L-1NaCl 不利于细胞生长，生产高β-
胡萝卜素含量的 适盐度是 3.5 mol·L-1NaCl；Dunaliella tertiolecta 细胞生长和生

























式中，y1 为细胞密度 106 个·mL-1, y2 为β-胡萝卜素含量%DW， y3 为单细胞β-
胡萝卜素含量 pg·cell-1 ，x 为盐度。 
4 紫外线诱变下的 D. bardawil 藻株环境适应能力较强，β-胡萝卜素含量较
高，但紫外线辐射也在一定程度上抑制了细胞生长；高光照度（1 080µmol·m-2·s-1）




倍以上，其中 D.bardawil 和 D. salina 的β-胡萝卜素含量高达 5.98%和 8.37%。
终获得二步法两阶段的培养条件。 
6 温度对三角褐指藻 Phaeodactylum tricornutum，似脆杆针杆藻 Synedra 
fragilaroides，多枝舟形藻 Navicula ramosissima，球石藻 Coccolithus neohelis 细
胞生长影响十分显著，其中似脆杆针杆藻、多枝舟形藻、球石藻在 20～25℃下
细胞生长较好，而三角褐指藻是 15℃；温度是影响 4 种微藻中 EPA（二十碳五
烯酸）、DHA（二十二碳六烯酸）和 PUFA（多不饱和脂肪酸）含量的 为关键
性因素，而且在 15-25℃范围内，EPA、DHA 和 PUFA 平均含量，随着温度的升
高而降低，在 15℃都达到 高。说明低温促进微藻合成 EPA、DHA 和 PUFA，
而高温抑制它们的合成。 
7 光照度对微藻的脂肪酸组成的影响具有种属的特异性，但在 27～




种而异。除了似脆杆针杆藻在 25‰生长 好，其他 3 种藻生长 适盐度都大于
25‰；除了球石藻在 25‰下 DHA 含量较高，4 种藻的 EPA 和 PUFA 含量的 适
盐度都大于 25‰。 
9 磷初始浓度对 4 种藻细胞生长的影响并不显著，不同藻细胞生长和脂肪
酸的 适磷初始浓度具有不同种属的特异性。三角褐指藻、多枝舟形藻生长的













为 7.5 mg/L。磷初始浓度对三角褐指藻的 EPA 和 PUFA 含量影响十分显著，且




高产DHA的 适氮初始浓度是37.5 mg/L，EPA是75 mg/L，PUFA是112.5mg/L。 
11 .在 α=0.1 水平上, 碳（葡萄糖）初始浓度对似脆杆针杆藻和球石藻生长有
显著影响，对其他的藻影响不显著。而且不同藻细胞生长和 DHA、EPA 和 PUFA
累积的 适碳初始浓度也不同。 

















Studies on promoting the production ofβ-catotene and 
polyunsaturated fatty acid from microalgae based on 
optimization of culturing conditions 
 
Abstract 
As abundant resources, microalgae contain many kinds of active product. And 
β-carotene and PUFAs are important in consenescence resistant. So it is important 
and necessary to screen out microalgae strains of high content of β-carotene or 
PUFAs.And then we can distill these compounds from the miacroalgae to produce 
consenescence-resistant compounds The β -carotene content and fatty acid 
composition of microalgae are dependent on not only the strains and the inherited 
factors, but also on the environmental factors. Environmental factors have an effect on 
the metabolism of microalgae and so that affect the growth ,β-carotene and fatty acid 
composition of microalgae. Several species of microalgae, were cultured in batch 
under various conditions and their growth,β-carotene and fatty acids composition 
were investigated in order to optimize theirβ-carotene and PUFAs production. The 
results were showed as following: 
1 We detected the content of β-carotene of 65 strains microalgae,including 42 
strains diatom, 9 strains yellow-green algae, 10 strains green algae and 4 strains 
others.The results showed that theβ-carotene content of microalgae were different 
among the different species, strains and the inherited factors. 
2 We also detected the fatty acid composition of 72 strains microalgae, 
including 49 strains diatom, 4 strains dinoflagellate, 9 strains yellow-green algae and 
10 strains green algae.The results showed that fatty acid composition of microalgae 
were different among the different species, strains and the inherited factors. 
3 The most suitable NaCl concentration for the growth of Dunaliella bardawil 
and D salina was 2.0mol/L NaCl, and 3.5mol/L NaCl was favourable for 
accumulation of β -carotene. The most suitable NaCl concentration for D. 
tertiolecta growth and accumulation of β-carotene was 2.0mol/L NaCl. We got 
some regression equations by SPSS statistic analysis, in oder to describe the 















4 D. bardawil by ultraviolet radiation had better adaptability to environment 
and accumulated moreβ-carotene. β-carotene content in D. bardawil and D salina 
was enhanced by the high light intensity (1 080µmol·m-2·s-1),but the growth was 
restrained by it . 
5 The output of β-carotene by two-phase culture was one time higher than that 
of ordinary culture, and the output ofβ-carotene in D. salina and D. bardawil was 
8.37% and 5.98%. The results suggest that the application of two-phase culture of 
Dunaliella for the accumulation of β-carotene is feasible. 
6 Temperature had distinct effect on the growth of Phaeodactylum  
tricornutum，Synedra fragilaroides，Navicula ramosissima，Coccolithus neohelis. S. 
fragilaroides, N. ramosissima，C. neohelis grew well at 20～25℃ , and P. 
tricornutum grew best at 15℃; Temperature also had distinct effect on the EPA, 
DHA and PUFA of these four strains of microalgae，which were highest at 15℃. It 
means that low temperature can induce the production of EPA, DHA and PUFA, and 
high temperature restrained them. 
7 The effect of light intensity on the fatty acid composition of microalgae was 
different among the different species or strains. Light intensity （ 27 ～ 117 
µmol·m-2·s-1） did not have distinct effect on the growth of microalgae. The 
favourable light intensity for the accumulation of EPA, DHA and PUFA was higher 
than 27µmol·m-2·s-1. It was the same as the favourable light intensity for the growth 
of microalgae. 
8 Salinity affected the growth of the micoalgae, changed the fatty acid 
composition of microalgae, depending on the species of microalge. S. fragilaroides 
grew best at 25‰ and the best salinity for other three strains of microalgae was 
higher than 25‰. The DHA of C. neohelis was highest at 25‰ and the best salinity 
for EPA, PUFA of four strains of microalgae was higher than 25‰. 
9 Initialized concentration of phosphorus did not have distinct effect on the 
growth of the four microalgae. But the favourable initialized concentration of 
phosphorus for the growth and fatty acid was different depending on the species of 
the microlagae. The favourable initialized concentration of phosphorus for the 
growth of P. tricornutum and N. ramosissima was 2.5 mg/L, and for the growth of P. 















phosphorus had distinct effect on the EPA and PUFA of P. tricornutum, and the best 
concentration was 5.0 mg/L. 
10 Initialized concentration of nitrogen was the most important factor for the 
growth of P. tricornutum，S. fragilaroides，and N. ramosissima. The microalgae 
grew well when the culture had rich nitrogen. DHA, EPA and PUFA were higher 
when the initialized concentration of nitrogen was higher, from 37.5 to 112.5 mg/L 
NaNO3. And C. neohelis was different with them. The favourable initialized 
concentration of nitrogen for the accumulation of DHA was 37.5 mg/L, for EPA it 
was 75 mg/L and for PUFA it was 112.5 mg/L. 
11 Initialized concentration of dextrose had distinct effect on the growth of S. 
fragilaroides and C. neohelis at α=0.1 level, and did not had distinct effect on the 
growth of P. tricornutum and N. ramosissima. The favourable initialized 
concentration of dextrose for the accumulation of DHA、 EPA and PUFA was 
different, depending on the species of microalgae. 
12 Based on the culture experiment results, the optimal combination of 
environmental factors were proposed for the growth and high production of fatty 
acids of four strains of microalgae.  
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糕点和面包等。在果汁中与维生素 C 合用，可提高稳定性[6] 
1.1.2 β-胡萝卜素的生产 








条件下，它能大量累积 β-胡萝卜素， 高可达 14%（占干重%）[8]，远远高于其
他动植物体内的含量，而在胡萝卜中其含量仅为万分之四（占鲜重%）。杜氏藻
的人工培养始于 20 世纪 60 年代，主要是收获藻体用作鱼、虾、贝类幼体的饲料，
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